Antioxidants protect cultured bovine lung endothelial cells from injury by endotoxin.
Endotoxin injures bovine pulmonary endothelial cells in culture but the cytotoxicity is unaffected by a host of antiinflammatory drugs. We hypothesized that agents which could decrease intracellular concentrations of toxic metabolites of O2 would prevent endotoxin effects on cultured pulmonary artery endothelial cells. We measured endotoxin-induced release of lactate dehydrogenase (LDH) from and production of prostanoids by cultured bovine pulmonary endothelial cells in the presence and absence of dimethyl sulfoxide (DMSO) and the xanthine oxidase inhibitor allopurinol. Escherichia coli endotoxin (0.001-10 micrograms/ml) caused a dose-related release of LDH and stimulated production of both prostacyclin [measured as 6-ketoprostaglandin F1 alpha (6-keto-PGF1 alpha)] and prostaglandin E2 (PGE2). Both DMSO and allopurinol decreased endotoxin-induced LDH release; this effect was related to concentration of the drugs (0-2% for DMSO and 0-0.3 mg/ml for allopurinol). Both drugs also prevented endotoxin-induced changes in endothelial morphology. Endotoxin increased intracellular reduction of the redox dye nitro blue tetrazolium, caused intracellular oxidation of 2',7'-dichlorofluorescein diacetate and caused release of conjugated dienes from endothelial cells; both DMSO and allopurinol inhibited those responses. DMSO, but not allopurinol, prevented endotoxin-induced production of prostacyclin and PGE2 by endothelium. Direct injury of pulmonary endothelium by endotoxin is inhibited by two chemically dissimilar drugs which have a common potential for decreasing intracellular concentrations of toxic metabolites of O2; indirect evidence suggests that potential as a mechanism for the protective effects of the drugs.